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(54) RECEPTION EQUIPMENT, RADIO COMMUNICATION SYSTEM AND COMMUNICATION METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To exactiy restore transmitted Information 
bits by removing the effects of interference waves. 
SOLUTION: Pilot symbols inserted on the side of transmission are 
extracted from respective received signals S48-S51 and based on 
respective extracted pilot symbols S52-S55, coefRcients 86 1-864 for 
minimizing the interference wave components are calculated. By 
multiplying the weight coefficients to the information symbols 856-859 
extracted from the respective received signals, the interference wave 
components contained in the information symbols are removed. Thus, 
even when interference waves are received, the interference wave 
components contained in the received signals can be removed easily so. 
that transmitted information bits S72 can be restored precisely. 
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(54) mm<o^m sme«Rtx4ii«s®«'>x5^AMr;fcam;&^ 



(57) mmi 

tl-€^tl®Smft^ (S48~S51) ;!5^e>tt{±iL, ttfti 

Lfc-^-n-^ticDA'-r p^y hv>7j<;i/ (S5 2~5.5) ^ 

«IC^^2S^^^-^S/J^(;T-5a*^iC (S 6 1 ~S 6 
JftaiL;fc1f^v>7H;U (S5 6~S5 9) tcftg£-r?):i 

(S7 2) i£IE«6tr^7Cf SCti^^T^So 





(2) 



^(D^mmasrSfi-r ^ t J- ct 0 If ^ b , 

±fBji« -> > 4^ $ nx V ^ § a^. ±iBSfE 
isttf -sfi^js 1 nfB^rogffigBo 

>t^)v^^x-r^ zt\z^^m.m'y>t^)v^^i&r^/-^ 
±mmmy>t^M^m^(Dmmmm^mt^t\z^r,m 




1-55166 



ai5>-«sc<£#mb, s^a*m^^n?'n®±fBsw 
m^Ti^ Lfc±iBif IS V >4^;K::«^-r 5 ;i ct 

t\z^-Dx±^^mt\iy h^£«7ct-5^m«^Ma^ 

±iBSffi«^^aa^©75^ e.ai^'j^n'&iiBtrF^fkt'iy h 
\zm±m\mM^mLx±.mmm\dyh^myt-r^m^ 

^n^'n<o±iBsmm^75^e.ttii}bfc/i-r n^;/ h v'>7i^ 

n^y-fxmii^witiL. '^my-ixmti^miz&m.^ 
izmw^^ ^t\zxD '^wm^WL My V v^mz 

^iii^ii^it^*b< mmmmmm^miz.^'^xmm^ 
xmmh. 

±tBsmsH<D±BHsmm^Ma#©«>^ 

±fBA< n^y h >^>7t?;l.t±BB1S^-»7l<>'l-«:^*ai-r^ 
Z. ti ^W^t-t^m^^ 5 mB«® i^^affi -> X X A „ 

\zm.^m%izs>^i^>^}vx$)K). mwutiyhi^y 
;u$^J6!** e,nTv^^}f AiistiJf A-rs zt^^ 

s^if yt^)i(D^miz^mmxm^<D/u □ ^y 




^m^m 1 1 niafc® jim:^^. 

sm^it \Ly V \z%m-^ z. t.\z^ o %m^^\YMy v 
(nm^v^Mz>^^^o^>mm:mkt^z.i:.^imh 

[if 1 5 ] ±iB/i-r □ y h -> >ii^;i'tt3iffi«{c:S;^c 
mtf-&ii^3S 1 1 \zw.m<Dmm-^^o 

[0 0 0 1] 

[0 0 0 2] ^BM<Dm-t^iim6^m 

t^!*OK^f5 (021-024) 
(1) Bl©^JE©fg^ 
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(1-1) W^mmiy:^7-h.(D±i^m^ (M 1 ) 

( 1 - 2 ) jUrngfiWi^fiK (0 2 ~0 8 ) 
(1-3) SfiSttcD^^ (0 9) 

(1-4) m^%^%n^^<Dm^ 
(1-4-1) [HissiP^ (01 0) (1-4-2) a* 
^^i£mgK05S*-«^ic^m^)ii (011) ( 1 - 4 - 
3) a*-^fc#moiis (1-5) «i^iHig§o^fiK ( 1 
-5-1) Qv sK^m\ztm\^fcmm^^<j^m^ m 

12) (1 - 5-2) 8 PSK^iStlM^Sbfc^iaiHlifS 
©SfiSi (013) (1-5-3) 16QAM^i^{imL 
(01 4) (1-5-4) 64QAM^ 
pJ'*ff£;b;^cffiillHlSS<^<i^ (015) ( 1 - 6 ) «jf^ 
(2) m2<D^li£cDJ^®, (01 6S:t/01 7) 

(3) m(DmM(Dmm (018-020) mm<^^^ 

[0 0 0 3] 

m-yT.y'i^^rsizmmiomizmL. m^immmm-yTs 

CO 0 0 4] 

[tie*©s^if] m^. z<Dm(Dnmmmiy7.y'-t^iz^\'^ 

m'&^^^iy'i^^^OiZU-^nrch(D-/}^$>^o Z:iX:i0 

iJi?qt"5. ii^C*3« ZlZlTtt, TDM A (Time DivisionM 
ultiple Access : \^^t)'^^m^m^7ii^Wi) IS^lZ^ 

[0 0 0 5] 02 1 \Zi^-t^^\Z. Z<Dm(DUmM^i' 
1 «SmSB2 tSffiSfi3 ■>:(^=t::3T^i)^$ 
n, jilftg«2(7)T>x:J-2 A:*^^jlffi$n;^c)i«ffi^ 
$S«gB3©7>xt-3 A, 3B(riOT3^-f A'-v' 
^SML, ;ine>2^(DT>x:f-3A, 3BHJ;0TS 

fflLfc^ffim^*sfSft^^!aagB4 niorm^mat- 
{0 0 0 6] :i ^Tii^affl->xxA 1 ^^fixr sigffi 

^H2Rt;§{BS«3<Da#:W«l^*02 2RtJ?02 3 
{C^j^-To 02 2 (C^-r ct 5 \Z. iimSS 2 < 

xm.m^^'^^wiM^^ . ^>3'-u-:/A'^:/77 6, 

;WSPlHlS§9. j^ffilHlS&l 0:&t)^7>x:f-2AH=fcOT 

^ '^•fm.^iL3^'^^\^Wk h\zKtit^i^':>\zu^ nx 

[0 0 0 7] m.^'S-.^m^WM^ 5 ttR?rSg:fcK)>'7 h 
l/vXiS'irX^^X^Jl/— >:/:t7lE]!?S*^e)J5:'9, A;^$ 



[0 0 0 8] Xa^y h{b5!LaiHl8S7tt, TDMA:55^{I 

^js 4 mmiiy h^mizm^nv. ^cD^s#5.ti?) 

[0 0 0 9] /Uuyh'y>t-)\^mm^9U. gl2 4 

\z^t^^\z, mm7.nyh\z]s>cx&»»-snitmm 
PS 7^jimiHi8si ocm*-rs. B*-i-. ^:iTma 

[0 0 1 0] jiftmSSl 0«, :i©A°-f n^>'h->>7i^;i/ 

pmm^nkmmyyts)\yMs ? n?^bT)iit:7-r ;i/ 
^m^^tiz^'Dxm^mm^^'^^-j^'^M^nm^s s 

[0 0 1 1] 02 St^-Tctotl, SfeSH3« 

^^<5i-ttT7>x^3A. 3B, S«fS^Mag^4S. 

t;t'i?H^^^t;iHig§2 o.\zj^-Dxmi$.-&n. jtlfg«2- 
5&> e,jiim$nfc3iftffi^ s 8 =£:^n^n7 >T-:^ 3 A, 

0, SI i^'tn'en^m'm^mm34\zxti-r^^o 

0, s 1 i^^n'enF«gBi5©smiii8S2 i, 2 2t;«$& 
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[0 0 12] SfIlHliJS2 l«A:'3$n5§ffi«^S 1 0 

^jfipsufc^t, sKSffiM^s 1 ofc^ism^tsisis-r 

A'> \^mmzy-^)i^ u y^mm^mLtzm. 
t{CctoT±KELfcj2i^-»^v)usps 7 iziam-t^^m 

z^y^JVms 1 2€rBl0t±JL.> im^^n^'tlgiHSStS 
SI1ISS2 3S:t)^$ffi«:'3a'lStHlS§2 4(;tB:^|-rSo H^9- 
;i®sm->>4^Ji-SPs 1 2«ejii?ST7x-v>i^ 

©j^PSrS^tT i: J; D MitS^^-^^ifflfiK^l-^ 
[0 0 13] a3iS§itSlHl8§2 3«ejlSScD#14?:ia-^ 

0, sM-»^;i^Sfs 1 2\z^^n^/-^^ h-yyii^ 

i#s 1 2 (D^mn^yyt-jv I nji*bTNfr^M«Ta*-ji 

y<7)]^s=S:Sioi^<o :i(DmM\z^K)^m.^m^m^2 
3«, iimsnfcif^->>d^;u«s 6 uMis-r ?)SMif 

^v>JJ^;USfS l.SS^^L, ^nSrS^gl 2 Steffi:'] 
[0 0 14] S«a:tii!lSlHlSS2 4«A;^i$n?) 

^■(H-»4^;i'fps 1 2 ^»iia^sft->>'i^;ps^s 12 i 
(DMii^m^L^ ^(D^mmtims 1 4 ^^^§§2 5\z 

^i^^n^^mnijms 1 4€rs«if#-»#>'ws^s 1 3 
(Dmm^^^-rm^%^thx'^m^mmmyy^^m 
s 1 3izmw-t^^t\z^Kimmm^K^-^nrc§:mm 
myyt^)ms 1 s^^^xl, iimjp^§§2 etctii:^ 
•r-&o H*-ic, sfit»iB-»#Ji^Ps 1 3om^tt«s. 

mtt:^fiiS 1 4{lJt^JUT*5 0, SM^ft«:'3fflS 1 4 

[0 0 15] mmiz, §fB[HlS§2 2ttA;^$n§Sffi<H 

^s 1 i^JiiHb» ^^sffft^s 1 nzmmm.^ 

^*M-r^i:l^=toT^-XA*>Fffi^*mDtBb, ^ 
^^^^-;^A*>Hm^{lT:)-P;^ • x-f viJ'Jl'^^^&a 

eitssm^iiis 2 7 Rzf^mmmmm^ 2 s }::tti:^j-r 

—i^y^^^^n^t) nx\tf£ V s 
1 6«±aibfc§ffi-»ij^;psfs 1 2 tfeij^-rbfe-isc 




(5) 



[0016] 2, 7 hmm\z Lxw^m^(D 

^ bxestssJi^iiiss 2 7 tt, < a ^ -I- -»f ibu^ 

mx§:3^^^mW-t?> Zt\Z^<0 l^TSttfc 
2 9 (Itii:'3-r?)o 

^m'^>t^)ms 1 6^*{ca^SM-»#JH¥s i e 

)|&$n?.S««:bfitS 1 8*Sffi1*fS-»#JHIS 1 7 

s 1 7n^g-rsctfwj;DfBint*^Ki!ife;^nfcsm« 
^-»7H;nis 1 9*4^L, ::n*Jp^S§2 6nm:'3 

[0 0 18] im^2 6\mmm^K^-^nrc^^^^ 

ps2 0*^figrso ;i©=t5('LT^n^=ti©T>T- 
3 , s 1 7 iia^^ij-sfroTiin^T s^att, 

m.^-m^m^w^')5^xh^z.t.i)m^nx^^^. 

[0 0 19] ;i(Dct3(CLT4fig$nfc-&fi£S«1*ia'> 
>/}^;i/S^S 2 o«^aompllli^3 0fcA:'3$n5. m 
g^[iI8S3 0«, -&fiKSmffi#8-»4^>'I^PS2 0(CMtT 

US 5t^^fc:;-r?)t^^^i:t:^:/t-afs 2 i€:«7cb. 
^xpu/hais5aaiH]ss3 itzitB^b-rso ^^\z. z.(d 
U^it\iyh^s2i(D^\iyh\tmfl roj xtt 
rij (D2mm^x\t.u<. B,m^±.xy^X)^mm 
W-^nfzz.ti\z^r,^mm^tfi-DX\^^. T^u^yv^ 
^saamss 3 1 a. Tsuwmtxmwmzm^n^^ 
^ibfyhffs 2 1 ^mmmtu^^'o\zmm-t^m 

§*^^^ctt??^ikb*^;/ hps 2 1 tmmLtz^'^mn^ 
it\^y hps 2 1 ^mf^L. ^(Dm^n^n^nmt\i 
>y hi^^JS 2 2 >iS'-'J-:/A*>j/7T 3 2 irai;b 

[0 0 2 0] x-f >iS'-'J-:/A-^;/:77 3 2ttmxD 
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hlS^iJS 2 2 <&liS:;^rtgP0iatg®J^ct&S^t;^c^, Mff 

gB2 >i57-U —-^nviy^ ftT-^fcMtJ^^x. t 
j^CD^|lST-S^?^^'ft:l::';/ h^^JS 2 2 coHiS&MU^m 

^■fkey hl^.5iJ^±KELfc§«k*^y hx h U-AS 1 h 
\^x\i^\L'^^\\M^2 0 {;:m:'3T?) (Jy.T> z.(r>%(r> 

^{bdlSS 2 0 «l>^*iJ^ t: iS' t*«^{b[Hl8§75^ 6 0 . A:^; 
$n-5^^^<bt*:y h?^^JS i \z^'5\^xmy>L^'^m\:. 

(DhWJT.^^^, y'~:^tVX'm'On^±X(DVimm 

2 S^mitLXliiiJ-t^o f}^<LXZ(DJ;:ot£^iSBm 

yif(Dmm^^mLx. mmmm2f}^?>mm-snrzmm 

[0 0 2 1] 

•Dx^mLtz^mmi'»t^)ms 1 3, s 1 7{;$m 

«:>:ffiS 1 4. S 1 8(If£;i;fcS^#(tS:tTOTtP#-r 
§ 1 13 cfc D Jt'&fiKma^tf 7 X- V > ^0 

h«ii.^ffi-rs»-&{::ia, ^<D^m^n,tih^mntit 

bf#-r> tS^f'^hl^^iJS 2 3 5:iE5tl::^7cb#/iVii 

\^^':>rzmm^^$>^o 

[0 0 2 2] SfciJ^-fA— >^S«tS«*MJ'7X->' 

-r, ^w^&^m^rzm'^\z\tmmiiyh^ms 23^ 
Ttie*cDsmsH3T-tt> =fwmzti-r^^m*^^rz^ 

+5>T$> 0 , If $g t*>y h m^J S 2 3 SriE« iZUiL b#/cC 

[0 0 2 3] *5§BJtti^^±®.^^**fl:L-T:/i$nrcfc(D 
^m^<Dmm^w^^hxmm-^tirzmn^yh^iE 
m\zw.7t Ln^^mmmRumMmmiyxy'Ammzm 

[0 0 2 4] 

mm^m^'t^rziib(D^m] m^^^m^m^-r^tz 

>b^^Lrz^mt}dyh\zmm<n^mmm^m-tzt\z 

M®a*Mf a: tick 0 tifcjififfi^*^n^*n 



ttttsL, amtfc^-n^'n®/M hv'^^Ji^^Sf- 
[0 0 2 5] Sfc*fiBJf'*3''iTtt, »l«iafi->:^-rA 

lasaa^M-r ^ tic J;oT^^^^bt'^;/ h *m7cT?.s{M 

[0 0 2 6] *fc:*^BJC43ViTtt> iHH*?*t^*5<'^ 

mm^m-rz.tiz^Kimmi^yt-)v^^^^^ ^Mit^ 

wx-r^^iiiz^'ommiyyt^)^^^f^^^ sMiifev 

rnvtcmn-y yt^)v\zmnt^ zt\z^^ mmmm-y > 

t^Mz^^n^^fW^^^'^B^l^tzm^ S^1f$B->> 
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[0 0 2 7] z.<D^oizbxmmmxwxvrz;u 

[0 0 2 8] 

[0 0 2 9] (1) mi®*iS<^J^^ 

(1 - 1 ) SE^jlMvXxAf^^^lS^ 
0 1 (;:*31/^T, 4 0 tt^#tLT*^BJ«:jifflL-^cM^ 
jim->XT-A^^L^> )imSH4 1 tS«S®4 2 

Tjim^n^ci^ffim^s 3 0 «gmgH4 2 © 4o©7 

>x:^4 4 A~4 4DlCJ;'OT^n^^nSM$n-5o S 

fc;icDiE^am->X7-A4 o®jfiP(ctt, mmSH4 1 
^i^itftr-smffim^s a 0 iim-'<Dm^WL^'y^)\^xm 
mm^s 3 1 *i§im-r*ft!i<ojMfis«4 6*^?¥auT*3 
0, :i©i^msfi4 6*^e.i^m$nfcMmfH^s 3 1 
=f»^t LX7 yf-y 4 4 A~ 4 4 D (I ctoT^n^'n 

§ff^n-5o Sftgm4 2H:feV^T«, :i(D40<7)7> 
T-i-4 4 A~4 4DlCj;OTSm$nfc^fflm^Sr^n 

*#^l^*L.fcS«t:^7 hX h «J-AS 3 2 
X.o\zf^^txx\^'^. 
[0 0 3 0] H*-t^> S«gS4 2{I*5l.mi, 4t3© 
y-^^^4 4A~4 4DS:3lftffi^S 3 0®S?SEI'M 

bT^n^'n 1 / 2 issij^iisnfcfufii'ffifiTs ^ 

llckO. ^n^*n(7)7>r:>-4 4A~4 4DT§«L/c 
4:proSffi'(H^«:7x-i/'>i^ffiM«:iS< t-J;-? fi^j:^ 
tlTV^S. ;in{CctO^OgmSfi4 2Ttt. 4^©^ 

S/S^*?^^}^ L T L * O t V ^ O fzWmfi feSo Z.(Dfz^Z.(D 
^mmmA2X\t±M\^tz^O\ZA-D(D7y^i-AA^ 
~ 4 4 D(7)@BSS:^^f Set's {Il'^.E^nTVi?). 
[0 0 3 1] *fc^<7)«l^a«->XxA4 Ol'joV^T 

1 ocDii?S^^-V^^Ji/^^''J^«24*(D-y-:/+-v U 7 




■v u raffi ^ff 5 cfc 5 ti^^cc ^ nx t ^ -5. 
[0 0 3 2] n-2) mmmm<Dmi^ 

□>7h-»7j<;u#*niHii?S5 0, 3*ig5i:7-ux^^iHiss 

(IFFT) 5 1. jimiii?S5 2S.t/T>7-^4 3l:J: 

0?§5 2<7)Saart^*^^M$nfe:itS:I^V^T, 02 2 

HS^Lfc^l^BSE 2 ^:^^(^l^^i<^^BK*^l>"^^^^<> 
[0 0 3 3] *T:i©i^mSB4 1 J^4oV^T«, XD>^ 

gS4 1 ro^^trfe, A:b^ns^^#^btf^y hSf s 5 

T, mX\iQP SK^m (Quadrature Phase Shift Key 
ing -.i^t^^^mimmm) > SPSK^P (SPhas 
e Shift Keying: Vi*>i3)5 8 ffi&ffl^P) > 16QAM^ 
i@ (16 Quadrature Amplitude Modulation : V^t)i$?>16 
^tttt^Siiite^ii) > 64QAM^ii (64 Quadrature Amp! 
itude Modulation : l^^^i$^64{Stt32Ji*i^iS) m*^$> 

^[0 0 3 4] :i;ir'^mmij^\^^^^'^w^mmt^ 

QPSK^iS«^(73«oa'3 40®<iffi«ffi*^'l¥ffi 
-rS-Effi^llXfeD, H3H*Tct5l:i. 7c/4> 3 7t 
/4, 5 7r/4X«7 7t/4(DMii®i:-^''^ffi'^ 

§4aD©«^.s (-»7j?;i') jzJ;:3T2eyh»oi« 

iT^Xh^. ■Sfcl6QAM^ii«^««®ffl'5Ste^^S 
fj;?,16aOO«^.#>'i¥ffi1'§^ia'e$>0, H 5 (^TixT 

^o\-z. if^^ mm^"^) WQ^"^ (itjgfiK^) <D 
T4fi)c$nfci6ao©m#.^i3j;oT4 t*>y h^<Dmm 

^#S^-^n^'n±^(2/21). ± 2X^(2/21), ±3X 

y-(2/2i) (D^rnxm^ - ^ (Cct-^T^fig^ nfc64a d 
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[0 0 3 5] ^illHl8S8tt^©ck5JS:^P«ia(^^-^V^ 

■rnA^ojag^^f^^tf^y hsf s 5 \zn\^x^n^nm 

7 h-»#;u#*P[H]SS5 0 (rtB:b-r^o n-(nyhiyy 

t^)vmm^ 5 0 «i«^-»#Ji'S^s 6 (D§-»#ji/S^ 
[0 0 3 6] mwz. 1 xa^;/ ho->>#;Hs^n^'n 

;i z: 1 7> D ^y H t*>'^'1' o ^-^ ^^^^ P i:1*^-> > 
ji^jl' I tS:-&t>-&T24-»#JH'?5:OTV>S. ^ife^ 

< niy h v>7i^;i/P»smg«fflilT^J^»*^^"^^'^K 

ffl{iitt7>i5^A^=cfe<^^^j:'^"^'''^» {ab« \mmzm 
hx\m<Dmmt.\mu^^o\zvy^M\:-^nxi^ 

[0 0 3 7] ;l®J;^('bT;Ua^;^^v>#^^P*^'f 

- U X^MBSS 5 1 tt, jiim-»'J^>'VSf S 3 5 trP^f 
5=&-»#;l^*±aibfc24*(DtJ-:/+-VU 7 it 

TSg-r^^cfe (t-/J:tD^S^i-»^>'^i¥S3 5CD&'> 

>7]<;i/^)^ififcfiti±(::M^T3IfaT^fcJi)) > ^MjlM 

-»7j<;wps 3 5(^*tbT^n^'n3M7-ux^^^sfi 

^i->>7}^;i/ps 3 6 (Dmi-^m 8 tci^To :i©ia 8 ttM 

*50. j^:7-ux^^S:fT-5^ti3=tD, n-(nyhy 
>7l^;^p■^^Sffi->>*^^ i 75^?':^=cS24{@©->>#ji^«I5 

[0 0 3 8] i^tzmmy- 'J x^^bss 5 1 1*, 

«k o 7- ' i xE^Saan$tiLOTiilffi>' >3j^;i^P s 
■ 3h\zn\yXMi)-^^-f%M^'^t>^^'^'^>^'^^'^^^ 



(8) 



5 t'^<i,xz.(D^oum^my-'i-:^^^^^^^'^ 
[0 0 3 9] i^m@8S5 2tt. mmi^yif^)msz^\z. 

[0 0 4 0] *KbTjim^B4 lt43V^Ta, XP^y 

[0 0 4 1] (1-3) gfeSfiWlifi^ 

r S{tgB4 2ti;>C^<^)-tt-C40©T>x-^-4.4A 
~4 4D, ^ffim^5!lSgi54 5Rt;t:'iS'k'«^^l:lH]S§2 

^^5 3 0 ^^n^nr >t-:^44A~44D (CcfOT 

3fi3i(;:Smb, ^(D^m#^n^^«m^s 4 0~s 4 
3 :£^n^'ns<8m^Maa54 5 \zxi]-^^^o\zti.-^ 

^tlfcjUffiffi^S 3 1 «r^#?StbTS{tb, Smfs^ 

S 4 0~S 4 31I(S^<0^#«^*^«^"^^'**^®^ 
-r?.o Sffim^Magl54 5tt^OS«<H^S4 0~S4 

3 ^^n^'n[*3g5®s^f [Hi?§ 6 0-6 3 j;#t^t- ?>o 

[0 0 4 2] ^(tlHlgSe 0ttA:b^n?>SfB^H^S4 0 

*ii*Sbfdt. SMSftW^S 4 0 (r««^m^M-r 

Jg7-UX^^lH!SS (FFT) & 4\Zliitl-t^o 
[0 0 4 3] IWI^l;, ^«IH]?S6 1-6 3feA:tlSnS 

^flig^ s 4 1 ~ s 4 3 *^n^nii«i|bfc^, 

M^is 4 1 ~ S 4 3 (Clf t I'cfc^T 

M-»4^;n*s4 5~s4 7^siofflb, ^n^^n^ 
n;^ji7-'Jx^«iiEiifS (FFT) 6 5~6 7iim:'3-r 

[0 0 4 4] igji7-UX^^IllS§6 4«, A:^]^n^ 

-To z.n\z^^mmm±-\z^hjx^^\^^nfzyy^^ 
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5 U x^^HlfS 6 4 OT-?- 'J :mmz^'DX 
5i 0 {±1 S nfcS<i-> >*Jl'«f S 4 8 \m^7.^ V=5- 6 8 
{cm:^StiSo ^^\z. iS5i7-Ux^^[H]if§6 4tt, 
B#«±TSM-»*^l'«fS44(-^bT:]1t^> • D 

[0 0 4 5] m\Z. iS5i7-'JX^^lHlS§6 5-6 7 

^n^*nA±)^n?>sffi->>#-'i^^s4 5~s4 7 

m-»:i^;i^»s4 9~s5 i^moffib, :in*^n^ 
tm^y^^ 6 9 - 7 1 (iffl^T^o 

[0 0 4 6] ji^X-f^7?6 8«Sffiv>*>'l^«^S4 8 

CD^S"!- - y'^(Di:.^\Z'^^mM^^1 2 
^ 0 ^i?) - 1 1' ^ ° 1^ ^^^^ P e>:^i 
Sv>4^;HIS 5 2SlSaibT^nS:^^^**^l&^Hl 
957 2 \z^-h If ^-»^^^ I <»^< ^ >^Ot#l^ 
A-^y 77 7 4 r)^7^^z.h\zX'0>m.=y 
yit.)\^ I (7)^^*^ 5. ^cCS -> >4^^l'^ S 5 6 Srttm bT iin 

[0 0 4 7] jiwx^^:^5^6 9~7 ife^n^ 
nsm-»#Ji'^s 4 9 ~s 5 1 i;^*ns/M p^;/ h 

r,.mm^m^wvm^^^^^^^'^'o/-^-(n^yhyyt^ 

;^P(7)^^;5^^>^i■&■»^>'^SfS 5 3-S 5 5«:tttilb-r 

;in^m^9-«»msi57 2tcffi:^i-r?>t*i^> i«#g-» 
7f>;i. I (D^9-*^e>^<c§-»^>'^Sfs 5 7~s 5 9S:Jaaib 

T::n?:A*'777 7 5- 7 7 (Itt5:^"f"S« 
[0 0 4 8] A'^y7T7 4-7 7tt^n^'n77-Xh 
^ ^ . y 7-x hTC? h • A*^;/77('=fcOT<ifife$nT 
fcD, A^SnS-»'}^Jl^«^S5 6~S5 9©^-»:4^ 

)v^^n^nm\z^^<Dmmm\ztmL. -m-t^^ 

f51tbfe-»#;l^ffS 5 6~S 5 9^mizm^itiLxm 

[0 0 4 9] S^;^-^iC^!±iBI57 2tt> )ilfe«?lTlS 

■ mzyyt^}msQ\zn\^xnKhfz/uuyhyyts)v 

p b V >7t^;nc J;^T«(i£^ -> yt^m s 6 
O^A-f P^:/h>'>#;^^4tHlS§7 3 75^ Sit, ^^^-> 

>7j^;i.ps 6 0 iSmbfcA^ p^:^ ^-»*^^P*'^^'^^ 
5^/>7|^jl/^s 5 2~s 5 5 tf;:S-^v.TmS<7)iI^m 

m^no^tiz^"^^ yyt^)vms5 6-'S5 9(Dm^ 

^^ti'enmw-^T s~s i\zmti-r^o m^\z. z.<d 
m^mntti37 2\z^^xnai-^n^A^^m 6 1 




(9) 



~S 6 4^»lh-t^o 
[0 0 5 01 m^S§7 8-8 1 ^(^B^^^Sei 

^^T^cti^.fc'Q. a^'»^^>'^«fS5 6~s5 9^; 
;vps 6 5~s 6 8<£^n^'njn»i§8. 2 ictB:^i-r?>o 

[0 0 5 1] iPW-giS 2tt-roJ;5tIbTgf±i5nfc->. 

>7}^;HIS 6 5~S 6 8 ^&-»^>'l''^l^«*^^'^*Q 
^■r?)^'i:l::J;0 40(7)7>x:^-4 4 A~4 4DlCj;-:3 

[0 0 5 2] «lilBlif§B 3«, Smif^-»#Jl^«fS 6 

[0 0 5 3] xP^yb^igsaaiHiifSs i«, xa^:/hm 

-^/vyyr 3 2 ©iEitS*^fc*tt^?^^tt*^;/ s 7 
oi}^mmi^tz^^m^it\i'y hps ? o ?:S^b, ^ 

--fnvvr 3 2 l;:tH:'3"rSo 
[0 0 5 4] 7^-r>iS'-'J-^'''^*^-^^7 3 2tt?g^;^D 

hm^^JS 7 i*)ii:;^i*igP®B51i:®^t*&^tfctt, j^ffi 

4 1 (D-r >i^- 'J -^^^'"^ ^"5^ 6 -^ft-^^-Sfit;^^ 

tj£(7)^|iiT-^M^f^<bk'-:^h^^Js 7 i.©WM#*MtJ^ 

2 tbTt'5'tW{b[HlS§2 Of::tB±|-rSo 
[0 0 5 5] t'tl^^tlHlSS 2 0 \-mm. k'^ k*«^ 

bTa*?^^Jit«*t^ 5 - '5 nfcif ^ t* 

^;/h?S^JS 7 2?:ffi7C-r§o M©K)«^t§7 
S'-B ll;^3V^T-»#JH¥S 5 6~S 5 9llMbT^- 

n-6na*«sc s e 1 ~ s e 4 ss^f^ ^ J^'^ ^ 
-»7j^;ups 5 6~s 5 9 (r-^*ns^?^?Sfi£5i-«:.i^* 
b, ;in*-&BX-r5::tf'cto^#tSfiK5i-si^*b/c§ 

ffl1f?B-»#>'H¥S 6 9 ^^^bTV^So Z.(Dfz^\L9 
0 irA^^nStt^^tt*^:/ h^S^JS 3 2 
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S 7 2S— ^ tIE5tt''^7ct'?>ilt*^"t'#*o 
[0 0 5 6] (1-4) «*^^^aSgl50«)^ 
(1-4-1) iHlgS^fi^ 

0ioics^-rj;5t'> s*-«^aig67 2«, sffibfc 

5 }:.'mxjm $ nfc/M p h ~> >*^^ P ^ ^ . 

>4^)1/PS 6 0 tt-So'V^T^v^^^^US^F^T^^^^ad 
0 ~d3 ROJeOO~e33*#ffiT5mffi^fflBB9 0 

iL. s^a8^fii^ffi^9 0t;J;-:3Tfi£tB3nfc^l*fitd 

0 ~d3 RljCeOO~e33l-So'V^Tm^<^l^#«aa*fT 
e) C <hl-ct Om^^^-^SCS 6 1 ~ S 6 4 S:#tUf ^fh^SP 

9 1 td-t-^T^fiSi^tl?). 

[0 0 5 7] ^^M^rn^S 0{l:teV^T«, SfSffib 
fc-»#JVPS 5 2 S«#i§9 2 A~9 2 ECl^tl^'n 
A*t-§J:^'l^^=S^=^"^''^^» rcDS^§§9 2A~9 2 
E{-*tbT«^^*#<^*t*^^"^-»*^^^^ 6 0, 

S5 2, S5 3, s 5 4X«s 5 5*^^-n^*nA*$n 

T*5D, ^^m^9 2A~9 2E«-»#>'I/PS5 2 
(7)^^tSfitti^>jK-'l^SfS6 0, S5 2, S5 3, S54 

xtts 5 5*^n^'n^i^^#-r?)=t5t-^.f^*^'!^'''^ 

(04'^-r r*j «^^Sfll**T) . 

[0 0 5 8] r^cC^3^*^^9 2 A«-»^JWPS 5 2 

©&-»7j?;K©^^^sfiit-»*^^^s 6 o(D#'»#;i^ 

7j^;H¥S 5 2<D&->>'J^>'l^®*^Sffl^'>>*^^*^S 5 2 
9 2 Z\%=yyit^m?> 5 2 06-»#>'K^^^^S<»'^-» 

ji?;vps 5 3ro6-»j}^;i^t?:-»4?;i/ffi'mM('«** 

^b, SSSI9 2D«->>#)1'PS 5 2©&->>4^>'U'^ 
*^§§9 2 E«-»4^)l'S^S 5 2© 

[0 0 5 9] Sg§g9 2A~9 2E(D#m^^«tt^n 
^'n^MP^§§9 3 A~9 3 EtcA^^n. 

Ca^i-) r?>^:. ^«tnW[ElS§9 3A~9 3E«^(7)« 
^IS^^^n^'^ffi^^ffidO . eOO, elO, e20X«e 
30i:bTf1-»SI5 9 1 l'm:'3f§. 

[0 0 6 0] mszM^m^^^ o«smbfc-»7j^ 

;I.PS 5 3 ^*#3§ 9 4 A~ 9 4 E H^n^'nA:^)^- 

;i©*^l§9 4A~9 4E{rttm3^S#(^*t«^^ 
tV>#JI^PS6 0, S5 2, S5 3, S5 4XliS5 
5;?>^*^n^'nA*^nTi3D, aM*^t§9 4A~9 4 
Ett-»4^Jl'f^S5 3(»*1S<t<t->>#-'l'SfS6 0, S 
5 2, S5 3, S 5 4XttS 5 5Sr^n^*nm^«@-r 



(10) 




[0 0 6 1] -rutj-^mw-^Q 4Att-»4^;usfs 5 3 

#;n¥s 5 3CD#->>#;^©^^^s^fi^:~>>^>'^8fs 5 2 

t^ms 5 3(7)#-»^>l^^:^-»^^^»^-'®'^^^^ 

^'i^^t'y>7^)vms 5 4<D§-»7i^;^^:Sr-»5}^J^« 

[0 0 6 2] ^gg§9 4A~9 4Ero=&S^^*«^^ 
^'n^«Jn^g§9 5A~9 5EtcA*^n. 

m^) -r^t. ^mmnm^Q 5a~9 5e«^0« 

j^^m^^n^nmWmdl . eOK ell, e2lX«e 

[0 0 6 3] uynmi: 
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ViT«, ^^§§9 6 A~9 6EHJ;OT'>>3l^Jl/SfS 5 
4©*tSfitt-»#;UPS 6 0, S5 2'. S5 3, S 5 

4X«s 5 5S*n^=n^M3^s»b> ^(DS^^*^^ 
«DnwiHi?s 9 7 A~ 9 7 E iz^-Dx^mumr^ ^t[Z 

ctO^^#fitcl2 , e02, el2. e 22Xtte 32$^mb. 
:inm#ai59 H'A:^^So SfcS*^ic^ttSa57 2 

HiiV^Ttt, mwm9 8 A~9 8 E{c:J;-oT->>5i<;i'SP 

55 5O^ttSfiI<t->>4^;PffS6 0. S5 2. S5 3. 

s 5 4Xtts 5 s^^n^nmmmwL. ^(Dmn^^ 
$m«*p#[H]ss9 9 A~9 9E\z^-Dxw>mm-r^^ 

tlliOSB^ffldS , e03, el3, e23X«e33S:^m 

[0 0 6 4] mW39 Itt, Z.(D^O\ZLXmmmiii 
^9 0\Z^-DXWliii^rcmmmO~d3 ao^eOO-eS 
3l::So'ViTm«<©M#ii!Lii^tT'5 ^ it^ J: O*^?*-0Sfc 

56 1~S 6 4S:^ffir5J:5t'^j:SnTViS. mi^&iS 
\Z\t. mWmi\-i^ m^mdO ~d3 St^eOO-eSS 

[0 0 6 5] 
[iCl] 



LX. 




tHgl57 2\Zi3 




eOO 


eOl 


e02 


e03 




HO 




dO 


elO 


ell 


el2 


el3 




HI 




dl 


e20 


e21 


e22 


e23 




N2 




d2 


630 


e31 


e32 


e33 




H3 




d3 



[0 0 6 6] tr^-rfr^Kt'f^Ab, Gauss ffi^LUS 

^\.^m&uss-]oTdamm(D^^^^m^m^^xz.(Dhn 
^^m^> mmMWNQ ~w3 ^^mT^o ^bxn-^ 
gi5 9 itt^®^tiiLfc«^^i^wo ~W3 ^^n^nm 
^(.^i^s 6 1 ~ s 6 4 1 LTm:'3-r5. 
[0 0 6 7] (1-4-2) 

:i;iT±KEL.fc=t5;^c«fiK®Si^^^^mgP7 2®*^^ 
B^-rs, fiL. ;i^T«S«Lfc-»7f^;Uffi^S5 2CD-> 

>7)^;i^*po < ->>7l^;^sps 5 3®-»#ji/«rPi . -> 
>7}^jn¥s 5 4cD->>7}^;p^P2 . iyyt^jvms 550 

Xij = Pl-Pj* i.i 

[0 0 7 0] (C^Ttg^^»'fT5:i<t{::cti9±T©ffl 

p^^t>ik\zm\>xmmmx\)^%\ii^^tmz. 

YJ = Pd • P j* ffll'> j = 

[0 0 7 2] \z9^irim^m\zn^z.t\z^y)±x(om. 
^^t>inzmvxmnmYi ^^mt^o fib, (2) 

.^Rn (3) ^\Z^t r*J tt#^tSfilT*S^t*75 

[0 0 7 3] :k<D7.7-y^sp 3\z^\^^xit. m^^M 



(1) 



[0 0 6 8] ^-rm^mwmia^T 2\zi5\^^xit. 

>y:/S P 1 fy^^X-DtzTsy^yzfS P 2 H*3V>T§«tfc 
->>7)?;l'P0 ~P3 i:'5bOSSfllXijS:v>#JU«(l 

i^^^hmz. §«Lfc-»^J^po ~P3 -hiift^n 

j Sr^tl-^'n i = 0 ~ 3 , j=0~3ibT, 
[0 0 6 9] 
[^2] 

.0~3 (2) 

[0 0 7 1] 
[SC3] 

: 0 ~ 3 ( 3 ) 

-rs) < kfi»©*^fflxii*^n^'ns*»t'Jip»b 
t)-feSi5>-«^iEaiai57 2«, ^^flixijs, 

[0 0 7 4] 
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[ic4] 

eij= S Xij(n) fflLs = 

[0 0 7 5] tc5j^-r=t5l'S^»::JniELT^#ffleij 

dj = S Yj(ft) fiU J = 

[0 0 7 7] ns^r^^tc^^fticiniELT^^^ttdi 

^^sb^. :in{^j;D'>>#;ugps 5 2~s 5 5Rr/s 

6 0<D#ffl*^t)1i:«O^#fficl0 ~cl3 S.r>'eOO~e 

[0 0 7 8] ^*:oxx^;/^sP4H*5ViTtt. 

00~e33*±aibfc (1) ^lI^-rtf^J^Hf^AL, ^ 

©tf^ji5:&)S<:it(ictDa^^icwo ~w3 ^#mt- 
0 ~W3 s^n^'na^ms e i ~s e 4tvxmij 

zH;HfS 5 2~S5 B^^A^^nsSHfrV^. XDiVH 

stim^^j-^^^wo ~W3 ^wm-r^o 
[0 0 7 9] (1-4-3) m^^^wmmM 

33^ (1) ^(-^i^-rtf^iKJlf^ALTiin^^K^tt' 
X, (t) = S ss.(t) +n, (t) 

[0 0 8 3] HST=t5{^S-&^o Sfc^ro^ffl^Xk 
(t) \Zttl^nm^^WCW]^ ?ra'lt-&t3-a:fcfc©$:Sb 
SM«^y(t) t;^j:S^<t*^e„ S^Sffi 

y (t) = S X. (t) 

lr = o 

[0 0 8 51 }:^-r=fce){::S$ti§, 

{0 0 8 6] ;iCT-**gffr^'<^afflffi^*d(t) 

MSE = E C I <l(t) -y(t) I » ) 

[0 0 8 8] [;:J;oT^$n^o fib. z<D (8) SC: 

LTV^So S/i#'^icd(t) , y(t) StO^k 

[0 0 8 9] t^^T (8) ^d^6¥t^=^^MMSE 
(DfiTJ^h^ttna/h^v^Si:. Sfflffi^y (t) A^'aSM 
■^d(t) (ljfiV^;i<h;5^':5^-*>-&. fiet3T¥±§-^MMM S 

E *ta/jNf3fj:^=t 5 izm^w^mf^^ Sr^^r S ^ t J; 

W, =W» «"+ j w» '■ 

[0 0 9 2] t'^-Tct^tC^t-i, ¥i^-SilSMSE 



0~3 ( 4 ) 

[0 0 7 6] 
[ic5] 

0-3 (5) 

^S/jNtiT^sa^^^mwo ~w3 s^ttibtt^i^atc 

[0 0 8 0] S-r7>■r:^^^^*^K*T*5«-&*S> 

^rs. sfc-5-n-en<D7>7^-^-^Tfc:tt (m+d * 

om^iSsk^d) ;5Wb, ^©•5-S<^Sko(t) 

[0 0 8 1] S-rK#S©7>x:^-^TJ^5iJ*bfc (M 
k (t) t-rst. k#@(7)7>x:J-3gi'l-*''^T§M^ 

nsfs^xk (t) ti« 

[0 0 8 2] 
[ic6] 

(6) 

ffl^y(t) *S 
[0 0 8 4] 
[ic7] 

(7) 

ffi^y O) <hO¥l^-fSI^MMSE«, 
[0 0 8 7] 
[^8] 

...... (8) 

^L. ^(Dmm»\y-ft^i^=.mmmMSE<Dm*^ roj 

E ^^(^•i^/h'ft t 5 =k 5 ts.m^%mfi^ ii i 

[0 0 9 0] s^-^icWk imm^x$)^^^-^'^> a 

[0 0 9 1] 
[gc9] 

( 9 ) 

[0 0 9 3] 

mi 0] 
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ausE 



d 

+ j 



MSB 



^MSE fiMSE 

+ j (10) 



[0 0 94] \Z^'t^ O \ZM-^^. ¥J^-*^MM S E [0 0 9 5] 

<?MSE (9MSE 

+ j =0 (11) 



»• ffW» 

[0 0 9 6] {'S^r=t3;^fM^tfj:?)S^)-^^Wk ^^k = 0 ~ 3 t;a:5<75-C. ^0) (11) ^l::»^tiT, 

kt^cC^o [0 0 9 8] 

[0 0 9 7] z-z.-^yyT-fmi-mi r4j t-rst, [^12] 

d M S B 

+ j 0 (12) 

[0 0 9 9] [icl3] 

dMS B 

+ j 0 (13) 



^MSB 


^MSB 






«MSB 


9MSB 


5W, 


5W, 


dMSB 


dMS B 




tfW, 


dMSB 


5MS E 


d Wi 


5W, «• 



[0100] [iCl4] 



«MSE 

+ j 0 (14) 



[0101] [^15] 

5MS E 

+ j ^0 (15) 

[0 10 2] \Z.^-t A%(D'mL)5UW%^^^<> tiZ. to 1 0 3] 

(12) jt- (15) iCtC^-r;&WSm^®^#M^ .[|SC16] 

— SB (2W,xo(t)Xi''(t)) -E (2 d (t) x,*(t)) =0 

(16) 

[0 10 4] [^17] 
dMS B 3 

■= S E (2W,x.(t)Xi*(t)) -E C2d(t)x.*(t)] =0 

an I 

(17) 



[0 10 5] 



m\ 8] 



(13) 



m 



d M S E 3 

= S E (2W,x,(t) xi*(t)] -E C2 d(Ox.*(t)) =0 

4"0 



5W, 



(18) 



[0 10 6] 



mi 9] 



9 M s e 3 

= S E (2W,x,(t)xi*(t)) -E (2 d(t)x,*(t)) =0 



(19) 



[010 7] \Z^-mo\zm^L%^o (16) ^' 

(19) iCJ::S^-r?&SiCS:fTmtLTS-ti:«, 



[0 10 8] 
[SC2 0]' 



2x 



a Wo 

3MSE 
3MSE 
gMSE 

aw3 



EDffl(t)3Bi*(t)3 E[io(t)xi*(t)] EDiD(t)xr»(t)] EDED(t)xa*(t)] 

E|ja(t)»>*(t)D E[>a(t)xi*(t)D ECx«(t)»*(t)D ED[i<t)x3*(t)] 

EDB(t)aj»(t)3 EDB(t)xi*(t)D EIjB(t)3i»»(t): EDB(t)*^*(t): 

EIjl3(t)30I*(t)3 E[x3(t)xi*(t)] EDp(t)]Bi»(t)] EljB(t)x3*(t)] 



Wo 



Wi 



W2 



W3 



-2x 









Ei:d(t)w*(t): 




0 


Elld (t)xi*(t): 




0 


ECd(t)i2*(t): 




0 


ECd(t)x3*(t): 




0 



(20) 



[0 1 0 9] fcSt-=fc5H«-&So ''StD'CZ.CD (20) ^ [0 110] 
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EDB)(t)w*(t): E|jB)(t)xi*(t): EDB)(t)s!*(t)3 ECxD(t)Ei*(t): Wo 

EC»(t)B»*(t)] E|ja(t)xi*(t)3 EDn{t)»»(t)D EIjfl(t)B*(t): Wi 

ECx2(t)»)*(t)3 EDB(t)xi*(t)3 EDB(t)3B*(t)] ECM(t)»*(t)] W2 

EC»{t)»»(t)3 EDQ(t)xi*(t)3 E[x3(t)x2*(t): EDo(t)x3f»(t): ^ W3 



ECd (t)aii*(t)3 
ECd (t)xi*(t)] 

ECd(t)B*(t)l 



I^ELd (t)ra*(t)D 

[0 111] tlS^-r,ff^Ji^^#S^<J:*^*T^, '^m (2 

[Oil 2] (21) s:o£aJ-fe5ffi^ffiE 

[xj (t) xj * (t) ) tt^n-^'n^fflbfcw^if^b 

cD^mfiT$>D, ±a!bfe (1) ^OSS^fiieOO~e33 
lCfflabTVi?>o I^lil- (21) iCro*ffllC*5^#filE 

cdd) Xj * (0 ] u^n^n^mLfz^^m^tmrn 
iz^mhtiim t(Dmm^r$><o. ±)zei>fc (i) 

-wg « (1) i^-e*J6fcv>fi*i^^wo ~W3 nffl^ 

(1) ^\z^-rmm:^^-^^^xm^%^m ~w3 ^ 

i^^^m:km\zm^Ln^m^^^mfo ~w3 

[0 113] (1-5) «l^lHlgS®«fiK 

mmy5^\'j^^^x^(Dmm^^M^n^<^x. iizx^t 

[0 114] (1-5-1) QPSK^iSl3?*Jj;Lfcm 



mmmxnommi3^^^Q p s k^p(d«-&h«. mm 

>7}?;USfS 6 9 tLX^ntz^i^>^-}V(D I ^^i-Rt^Q 

^^^^n^n^(D^^m i 2 ©sj^fij^k*';/ h 

(Soft DecisionBit ) bl, b2ibTm0tBb, S 
mW, 1 Rt^H 2 (D©[#iJS t*>7 h b 1 , b 2 *«7n U fcl? 

m\:\iyhms 7 0 tvxiiiti-r^^o\zu-^nx\^^ 
2). 

[0 115] (1-5-2) 8PSK^iSfI*tJSUfc« 

i5iiJS8 3tt, mi s\z^-r^o\z.m!^-^ti. ^m^-y 

f^j^^tn^n'to^^m 1 s:r/m2 ©$>c*ij^t'>7 h b 

1, h2tLXWK)iti-riimz. mmi lS.^lBi.ZSQf&^ 

\zn i.xm^<Dmwmm^m-r :it\z^<om3 0m\^ 

t'^yhb 3^SlDttiT=t3tli^oC$nT:l3D. ^-omOffl 
Lfc^K m2Rr/^30»J^t*-y hb 1. b2S.I^ 

b 3 ^il7cLfcl^^{bH;y hifs 7 0 1 LTai;bT^=t 

[0 116] Z.<DUM^^8 3H*3ViTK> ^3CDf[¥iJ 

^ t'ly h b 3 D ffi-r«^. s-f I ^»iSi.nQf&^^ 
^•n^'nie^tffiHSS 100. 101 ica^t^o mnm 
^^100. 101 tt^n^n I fiK^©^*fffls 8 0 , 
Qfig^roifiMfas 8 1 ^Mtb. z.n^mM-m 1 0 2 i^ai 




w\m 1 0 3 \z\^tit^. mm-m^ i o 3 « i bk^^q 

:£^3cD|»:*iJSt'^7hb3tL-cm*J-r2>. tSKLTC: 

K m2Rt;:^3(D$J[*iJ^t*^:/Hb 1, b2St/b3^ 

[01171 (1-5-3) l6QAM^ii{I*t)Sl-:^-'« 
|1I5]S§®<#^ 

>#;l/ff S 6 9 tLTSti-fc:#-»*^K7) I )iX^&U^Q 

nif \.xfm<DmMm^mr ^ t 0 ^ 3 rd^^ 4 

(Z)«fe*lJ^t*^7hto3, \iA^^y)\&t^o\Z.fi^^-^^ 
D ^cDmOtlibfcmi. ^2, ||3Rt;m4©$)C*'J€ 
h b 1 ~b 4 «:«7t;l>fclf^^bt*^;/ hf^S 7 0 t b 

[0 118] ^©miUlHlgSS 3{C*3V^Ttt, ^3S.yJ|l 
4(75|>:#lJSt*^7hb 3. b4^mDm-r«^. STifiK 
^i-S.t^Qfig^^^ti^'^^fi^f^iSSi^ 10 5, 1 0 6 ICA 

• mnm^m 105, 1 0 e «^-n^n \ ^^<d 
*e*t{ifis 8 5, Q^^^wi^Mfiis 8 6S:*J6, ;in** 
n^nM^^ 1 0 7, 1 0 8 nai*t-?)o M^n 1 0 7 
\-\tmv^)^(D'm'mm s 7 tbT^j^«<tt (2 
/5) J d^'A*^nT*5D, a^M^gii 0 7ttm^® 
^^{as 8 5*^e,¥ijsia{as s 7 stM^l, ^©m^^ 

^^B3(D$>C*iJSt'^^Kb3^ibTai*-r?>o Wit^, 

i^^gii 0 s\z\m^v^)V(Dm'mms s 7;5^a:^^ 

nT*3 0 . -mm-^ 1 0 8 «Qfig^cDffi*fffl S 8 6 
&flJSEiffiS8 7^i^©L, ^©tg©^*«:m4©|>C*li 

S t*7 h b 4 i L/Tffi^bTS. 
[0119] ^<73cfc5(::-C5«iSilH]S§8 3Ttt, i^^ 

bl, b2i:b, m3©S>:*iJSt'^:/hb3lcPbT«I 
BX5)-cD^*^{iS 8 5 7i>^.*iJSMffiS 8 7 SM^-TSili: 
tZd;^TJR«6, B4<DS>:*iJ«t*^7 hb 4JCl8LT«Q^ 

Umi- ^2, m3Rt/m40i>^*iJSt:":/Wb l~b4 
[0120] (1-5-4) 64QAM^B«H*tJ£;l^:^c'« 

tHlifS8 3«, 01 5{;*f SM1i#S-> 

1, h2thxwLK>\hrt^\z. '^mif^6^^^Q^^ 
\ztiLxm^(DmMmm^mr^t\z^^^3. ^4, 

«a c -Rrif^fi (TiSttH^^P'-y h b 3 ~b 6 tt5l"<J: 5 



^M¥ll-55166 , 

^ t'^y h b 1 ~ b 6 ^m.7i\^rznm\:^y msiot 

[0 12 1] ^(DffilS[HlS§8 3l::*3V^T«, Il3fj:l^b 
m6<7)$):*ij«t:^yhb3~b6SmOtBf«^> ST I 

S^^&t/QfiK^^^^'^'^^^'^'^ 1 lilt' 
A:^t-§. 1 0, 1 1 Itt^n^'nifiK^ 

(Dm^mS 9 0 , Qfig^(7)l6WMS 9 1 :in«: 

^n^'n^s^ 112, 113 iim^t-^c 1 1 

{it r/- (8/21) J ;&^A*$nT*3 0, ^^M^§§1 1 2« 

I mo^mnm s 9 0 e>ii 1 s 9 2 

j^^l 1 3(::ttmi03f"J^EaffiS9 2*t 
A^^nXiJO, ^MM#g§l 1 3«Qfig^^®^<IS 

9 1 1 (Dm^mms 9 2 ^mwu, ^<D?^g^* 
^f^4(Dmn^^yhh4tLx\iiti-r^t^^^. 

[0 12 2] mim^^i 14,11 stt^n^nms 
otJjfijs h b 3 ©iffi^fii s 9 3 , ^ 4 ®$»c*ij« tf 
hb4o*fi*tflts9 4S*Ji), ;in?r^n^-'nM^§§ 1 
16,1 i7\zitiiTr^o mnmi i6\z\mnu-<)v 
(D^ 2 mmmm 9 5 ux^j^^ffl (2/20 j ifi 

b b 3 ©fe^fffis 9 3 35^ e.^ 2 ®*ij^Hfiis 9 5 ^m- 

b, ^Ojg^^ll^m5<DD:*iJ«t*>7hb5tbTai:^; 
•rSo l^^l::^ 1 7lcHm2(7)*iJ«rafllS9 5 

75^ A^ ^ nT*3 D . 1 1 7 tl^ 4 (D$>j¥iJS t: 

>y h b 4 ® IS^fM S 9 4 em 2 (DW^Kffl S 9 5 
^b, ^(DM^i^^^m 6 ®#J*iJ«b'';/ h b 6 i: brm 

[0 12 31 ;ic7)io(r-«fflHi[H]SS8 3Ttt, l ^'^ 

bl, b2tb, m3©|>:*iJ^tf':/hb3tcSbT«I 

fi£5^(Dm«s 9 od^e>ii 1 (Dm-^mts 9 2 ^M^-r 

?,:ii:lCJ;^T*«6, m4©#:fl«t*^;/^b4^CMbT 
ttQiSg5^(Ol6^^«S 9 1 1 ®*J«HfflS 9 2 

^•r?.:iti^J;oT*J6, m5®$*:fiJ^t'';/hb5l-M 

bT»m 3 ©IJcWSt'^y h b 3 ©^^^ffiS 9 3 75^ 2 

(Dn'mms^h^mw-^^^t.\z^'^x^^. 
mm\i'y y ^ e \zm\^x\tw,A(Dmm^'y h b 4 © 

\z^-Dxi^^^^o\z\.f^z.t.\z^r>^ m^fi-m^x^ 

^\ZW, 1 ti\^ bB 6 wi>c*iJ« t*^:^ h b 1 ~ b 6 ^ 

[0 12 4] (1-6) Iftf^SctJ^^* 
t;^±(7)<ifiKl^*5V^T, S{agfi4 2(D«^t«, 400 
7 >x:>- 4 4 A~ 4 4 D I' ckOTjUmSS 4 1 75^ (DM 




(16) 



^S40~S43 *^-n€n^mffl#MaB54 5 \zAti 
-r-5, ^{i{i^saasB4 5ttz:ne.(DSfSM^s4 o~ 
s 4 3 \z^n'enm^<D^mmm^mrz.t\z^ 0 mm 

^«m^S4 0~S 4 375^&SM'>>#;HIS4 4~S 

4 y^mOttibfdS, ^0§m-»5l^Jl^SS4 4~S4 

#>'>7j^;i/75m^iPtll±flM^Sm v>Jj^;l'PS 4 8~S 

5 i^f^otb-Tc 

[0 12 5] ^LTSfBM^®agl54 5taffi^-»4^>'l/ 

4 8~S 5 l75>e.1f$gv>^;H ^llOtUb, ^o«$s 
i/>7j?;l/ 1 (D^^^(^fi^'»-!i^)VmS 6 5~S 6 8^*D 
iCSi 8 2 HctOTJP^bT^^TS ^ i 0 gm^fg 
-»#;H¥S 6 9*#, ^cDgffi1flgv>4^;mS 6 9 

2S«7t:T^o c:cDJ;3i;bT^OS{tSS4 2T«, 
^tiC®7 4 4 A~ 4 4 D H J;oTgfibfcfi^fiK 
»^imt^Z.t\Z^-DX^^ n-iy^^m^fro^t 

[0 12 6] <i:i:5-ta«ffi^®mfim^s3 otPii; 

i¥SEt"-5t. 7>T•:^4 4A~4 4Dtt;i<^jiftft^S 

^mx'hn\tz.(o=^w^^mz^'Dxmf\zmm\iv h 

[0 12 7] Lj5^Lfi:!0^'^:i<O§ftSS4 2 : 
\t. :i(7)^«^?Sj5g5i-^l^*t-S<i;5^j;a^5*-^ms 6 l~ 

5 6 4*S{aS^>^JVSfS4 8~S 5 lti^it>Wi^\^fzn 

6 1~S 6 4^^n^'tHf«'»#>'H ®-»'}^^^sfs 
5 6~S 5 9H*eTS:itHj:0y^MfflfS->>'t^^H 
<D->>7}^jl/ffiS 5 6-S 5 9 II#Sn^^#lS^^*l^ 
SLTV^5). CiniCct 0 ^<7)Sff gK4 2 

[0 1 2 8] B^j-^^S6 i~s 6 4 ^^Ul-r 

tt. ^n^'n©7>x-^-4 4A~4 4D(CJ;OTSmt 
fcgffi>'>3i^>ll/PS4 8~S 5 l;&^&/1-f P^:y h'>># 

->>#;i/ffs 5 2~s 5 5<£^n^'nai5^^ic^mg|5 7 
uyhiyyt-)VP(Dm>z%m.mmxmx\yfzn^ uw 

gE7 2tt, Sffil.AcmP7hv>3J^;PPt*5l>®^^ 
M e 00- e 33=£^m-r ^ liMZ. gm l> fcm P h -> 
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>7H;up t^i^cjifi^nfcm p'7 h-»7i?jup cr 

ftdO ~d3 ^^aat-^o ^LTSi?^^fC^mai57 2« 
cn?.cDffi^{fieO0~e33&a:dO ~d3 (1) 
^H*-rJ:57^j:ig3i:^@S*^V^Ta*«icW0 ~W3 

^©ttit, :in^s^5^^fcs6 l~s6 4tbTtB:'3•r 
?>o 

[0 12 9] ::®ck5('bTffl|g->>#>'H ©afsK^Jf 
A$ P 7 h P ^ e 00- e 33& 

tJCdO -d3 ^©mt, ^©iat*ffle00-e33&O;d0 
~d3 **HLfcft^f3ck0a*^mS6 l~S64Sr 
#mt-5J:^t'tfcC:i('=tD> :i(7)SmSS4 2®« 
^\z\t. ?H^5!ia(::=!;§fflWi5ttgT-a*-^icS 6 1- 
s 6 4*^mL#, ffi^;^iiP^T'#^l;:a^^ms 6 i 

-S 6 4^gttlW#-5o 

\zm^'&nx\^^^=^w^iSL^^mwmii^^onv:^-^ 

\Z^'DX^Wt^^iiXh^. Z.<Dfz^Z.(DW^m.^iy 

xxA4 0T«, jS{fr5ii5J::> /i-fP!yh'»^;i'P 

p'y h-»4^;i'P*f*fs->>^JH (^anatijf ALTi^ 

i^^.'g^^Se l-S6 4S:ctDIE?itHiftll-rs^t35^T^ 

[0 13 1] m±®ii;5gi:ctna, iiftffi'jT^/Up^y 

4 4A~4 4D{CctOTg«b;fc§m-»#>'l'S 4 8- 

s 5 ifs^^^n^nn^uyvyyt-}i''P'^^^^^ s 
^/KP':/h->>^*^i^p**(-T^j^fi^^^*'J''^'^^ 

a^ms 6 1 - S 6 4^PtULT^n*S{tLfc1*f8 
i/>4-OI/S 5 6-S 5 9lC*^-rSJ:5l-b:''c3:ci:{c:<fc 

5 5 6~S 5 9;&^e^^2S5g^^l^5febt#, ti^< bTJI 
fI$nfc1*$at*U/h?^^JS 7 2S:iE56{C«7nT^:i<i:/0^' 

[0 13 2] (2) m2©^Jg®J^ffi 
±Kg®^ 1 ffll^Jfi®}^ffiT«> §ffi1f^-»#>'U^S 6 

^f^^W\zm^i\L}d'y hfPS 7 0 ^m.%'t^fzn<Dmi^ 

^mmi^tzfi^^ z.(DW,2<Dmm(}^wM\z^^^x\t. myt 
^:^^^m^<Dm.m}^^\z^^^xmm-r^o 

[01 3 3] 01 6{;43ViT, 12 0\t±i^tLX^2 

(DmrnxmrnLTzmm^^s 3\zm^x. mmn-wmm 
j§ 1 2 1 , A':y77 1 2 2iBi.ismwmi 2 3f}mtz\zm. 

g§8 2f)^p>iiii3-^n?>^mmm~»^-)ms e 9s«w 



(17) 



151K8 3 tmmmm^^ 1 2 1 \zKiit^^o\zu-& 
[0134] ffiiaiHiss 8 3 «m 1 o*i£©^g^T-iftB« b 
s 6 9 \zm.(^mmmm^Mhxmm^'mmmiyyt^)^ 

ms 6 9*^e>l?^^l:t:^^ hS¥S 7 0 =5:«7cb, :in?:tt 

Wt(Dnyyr 1 2 2 nffi^rso 1 2 2ii77 

1 2 3 lim^bT^o 

[0 13 5] mmmtami 2 1«, A*$ns^« 

ms 6 9(7)/-f xffi:^^^aib. :i(Di^^iit*stei« 
s-»4^;u^s 6 9/&^3M?.nT^fc^^©emsscDm^ 
1 ootLxmw^i 2 3tcm^ 

TS. 2 3«> A*'y7Tl 2 2 7!)^e.M*-Ui^n 

mMs 1 0 0 *t:>:/ hmtxmni^^ ^oi^m^n 
hus 1 0 1 ^^sro^'.n'^ hii^jaaiHi 
8S3 1 H*-n. mmm^s 1 0 o«y< 

x«^©Micfli-ts.s-tA^e>, mm^ms 100*^* 
s^$n^dt®^^-^^t^:>7 bSf s 1 0 1 ©fe^i-^in* 

l>yTf^mS 6 9/?)^Ee>nT^fci:^®feiiiS 
[0 13 6] Z.(D^^\ZhX:i(Dm.M^l 2 OT'tt, ^ 

mm^^Witiv. ^(D»mm^^-rmm^^^s 1 0 0 
o izLtc z. t\z^ 0 , mn^it^y hif s 7 0 f 

m^xz.(DXo\zBm^<DKmmm^y^)v 
\zE^^nrcnmt\^yms 1 0 i^ma<oif^t*« 

^^btHlSS 2 0 1:: A:b bT«#^kma*tT^«^ t*« 
[ 0 1 3 7 ] C ;ilr{««»aitHlSS l 2 1 1 

7}i7i^t-o ^(D0l7f^S^-r=fc5l::> ^tffiit^miHissi 

2 ii343v^T«, ipssis 2f}^im^in^^mmmzy 

yt^mS 6 9 *J^^§§ 1 2 5 RtJ^<R*iJ?glH]S§ 12 61^ 
At|-r^J:^.('/i$nTl^?>. <5*IM@S§1 2 6«Sfe 

1f|S-»4^JP^S 6 9 tLXKt}-^n^^'>y^^}^*^^ 
(Dm^mm\z&m.t^h<^t>'nMh. ^<Dmmm^ 
s^r-»3l^;^*^JS-»'J^^^s 1 0 2 tuTm^T^^o 
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1 2 6«, gmbfc-»'l^^l'*^^'Sfejfi''^fi^S<^>^>^ 

;^s*|J^-»#-'^s 1 0 2tLXiiiiir^o 

[0 13 8] «^§§1 2 5ttSmi«fB->>*^l^i¥S 6 9 
i:L.TA*Snfc-»d^;l'^^b{S*J«lHlS§l 2 6 75^&tiJ 

±I$ns*']^v>4^;^s 1 o2^m\zmh. ^<Dm- 

fits 1 0 3S-*lHlgSl 2 6ntti;'j-r*o fjfe, tij^-> 
>zt?;vs 1 0 2«**sm-r^'<#-»#^^'C'^^<^ 
-e, M^§§ 1 2 575^^ffi;^)^ti§i^#ffis 1 0 3«Sfe 

[0 13 9] -SHiJSi 2 Qiitxij-^n^^nms i o 

3 ^Utr -*TS :i 1 J: D &-»4^iK^ ^ ^ ^ 

^mb, ^n^-»4^JV^fc'5<oy^x'«±is 1 0 4t 
Lxmtm^ 1 2 7 (iiii:ti-r?.o 1 2 7 « 

/ s 1 0 4 s 1 -> yt^m(Di^ yt^)V^^ 

i) , ^-©i^m#e,nsixp>;/h^<^y^x*«*s 1 
0 5 ^j^mWtBlHlSS 1 2 8 t'ffl;b-r^o bxm^m 
mi 2 8(-^^T;i<7)y-fX«:»3S 1 0 sw^ic^i* 

ix\t. mmnms 1 0 o^£^mi-?>J:5t^^^^"^ 

''[0°14 0] ^:;±©m^(^^^^"^^ ^©m2©*JiS<7)J^ 
ffij;j;?)«iagi51 2 0T«. SffibfcSM1«$a-»^Jl^ 

6 9/&^e.a^SMitia-»^>'i'Sfs 6 9i'm»$n 

TV^§y<Xfig^i-®«:^SlO B^^ffib. z.(Dy^X 

mus 1 0 5cDi£^^^i^sl^s^M^«fs>^>*^^^s e 9 
fiim^nx^rztt(DBm(^m%\t^7rs-^^Mi^^'^ 

®*m^ms 1 oo^^mmm'yy^^)^^^ e 9*^e,« 
7cbfc?^#^kii';/ hps 7 o(D^\iy hizmnr^^t 
\z^^. ^^mmit\£yhm 7 o(Dm^\y^)^^^^ 
^(Dmmmzmcrcu^Mzmm^^o 
[0 14 1] zo^oiz&m.^o^iBm.mz^^ctcm^u 
y<)v\zmm^nrcw^it\iyms 1 oi^mmo^a^ 

^Lrz±.xm±^M'^^nozt:^^x^^ -mtmm 
\zmn\iy h m^ij s 7 2 ^UiLt^ z. tifix^ 
[0 14 2] ^A}:.(Dmmz^n\t. ^mmnyyif^m 

s 6 g^^&y'f X«:b*^tBbTfejiSS<75«*Htt^w^t- 
ffi^itt^^s 1 0 0 iinSr^Wtfcl^^^kt' 
>yhps 7 0('mSi"SJ;5libfc^<hlc:<}:i9, ^^'^ 

cfcu^MzmmLm, i!>^<hx^m^(Dmm^^i}m 




(18) 



to 1 4 3] (3) '^(DW&(D^^ 

(3-1) ts.^±M(r>mm<r>^^\zii^^xit. ffi^e^ 

I \zn^ UVhiy P S:}f A b T4eK b fciUm 
->>4^;mS3 5*ji6i«5i7-UX^^lpI8S5 1 RI>'j1 
ffilHliJS 5 2 ^^LTjimb, SmtJTtiSffilHlSS 6 0 ~ 
6 3 U X'^^lHlSS 6 4-6 7 bX^i'S: 

§'(t-»Jt^JHfS4 8~S 5 lA^e)1f^v>3J^JI'S 5 6 

~s 5 gsttffibfcS^tiov^xai-^fcA^. *^Bj«- 

m«b, §{I{aijT«SW-»'l^>'l'f^S 4 8~S 5 1 
S 4 8~S 5 l75^Cffi$a'»*;i^S 5 6~S 5 9*}4tH 

[0 14 4] m2 h(Dtm^^^\zn-m^^^\^x7fC^ 

m 1 8 fc43V>T, 1 3 0 tt^^tbTSIflSH^r^b. 

crommsai 3 0®«-&fw», ;^-rp^7h-»4^ji'P 

Abfc3im->>4^Jl'S^S 3 5 *^itl^P@S§ 1 3 1 

\zxtihx'^mMmiyyt^)^ns 3 5 (zmsj^p^tMI- 

J;5lrf.£$nTl^'5o MK^PlHlSS 1 3 1 «, ST2I« 
yyt-ms 3 5*S^S§1 3 2{cA:brs. ilOfi^ 
S 1 3 2 \Z\mWm 1 3 3 ?:frbT3l®bfc 1 ->>7!^ 

;v5>Hfio->>4^>'i'S 1 0 ^t^xti^nxiiX). *^^i 

3 2«^0 1 ->>4^JHu®-»#>>PS 1 Q^LKtl^n 

tf' j;D m.m.myyt^)vms 3 5 i::*fbTSft^is?r 

Mb. ^(Dy^*#e.n?>jiffiv>7j^jpffs 1 1 o^aMi« 

ji7-UX^^[Hl8§5 lS:a^±)Zl!bfcaM[18§l 3 3 
tH^fj-rSo i-»#;i/Hll©->>d^-'l^tA:':^ 

ntzyyTf-)vt.^mM^W-\^x\^^^t.-h^^. mmyy 

t.mS 1 1 0 i:bTm:'3$n5#'»^M^<D^f'* 

[0 14 5] ;5KbTC:0ig{Sgfil 3 OlC*3V^T«, 

:L(D^o\zhxmwi^m^m\^tzmmyy^)\^u^ 1 1 
0 \zm.y~^) x^gi*ssbT)iiffi-»5f>;i'Sf s 3 e 
figb, :i(553i{t-»3j^>'wsf s 3 6 \zm-^(nmmmm:m 

x'o\zu^rix^^^o 

[0 14 6] -15. t(Dtm^wzn-'n^^\'i\^ 

tzm 1 9 f^^-Tct^ Sfflgfi 1 4 0 (;:i5ViTttiiiii 
7-Ux^^[il?S6 4~6 1 (DW<z^tl^PM.WMWm 
?§ 1 4 1 ~ 1 4 4 Smtt. ;i(D^ffijmillH]S§ 14 1-1 

4 4{3J;^TSmv>4^JH¥S4 8~S 5 11::^ bT^ 

«j«is*Mb, ^(D^^^#e,nssm->>#-'i^ps 1 1 

5 ~ s 1 1 8 e)-5-n-6n; W P ^7 h >#Jl' p ^«^8 

V > 4^ J H ^ m T cfc 3 1 c ^ nx 1/ ^ o 

[0 14 7] 02 o(i^K-r<i:e>(i. m.mum'^^i 4 1 

(rjoV^TH, iaji7-UX^m[i]S§6 4 75^e>#t|&^nS 

sm-»j}^;i/Sf s 4 8 ^iiMiHiss 1 4 5 s.t;j*g^ 1 4 
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6HA:':-rs=fc5f-J^i:^^"^''^^- S^«§l4 6tt, S 
MlHlgSl 4 5S::^^bTS]ib;rcl -»7t^;U^Ht|(0->>Jl^ 

;US 1 2 0(D^^mtA±lSn5Sffi'>>'i^>'l^^S4 8 

© V >#;i' t ^mmmw-r^ z.t\z^r, mm^my 
ms 4 8(Dyyt^)v\zmmum^mi.. ^omm^^ 
n^^myyt-jvms 1 1 s^mtt-r^o 1 
-»7}^)^Hf^o-»7l^;^©*^§ffi* At/ $ JH' 
^mmwhxi^^^z.t-^^^. mmmw^zJz'DXl•Dm(D 
iyyt^)vt(Dmmmi^n. ^(D^^. mmmmmmt^ 
nt^n^zt\zu^o m^\z. ^»)«pihis§i4 2~i 

4 4t>, OJrS^bfcMKlffiiSlHlgSl 4 1 

(Dmi^^^l^XV^^o 

[0 14 8] /5KbT^(75S«gai 4 0T«, 
PIhI?S1 4 1~1 4 4(^j;-3TSffl->>#>'l'SfS 4 8~ 

s 5 1 icMtt'«p*i£b, ^(Df^^%?>n^^myy^ 
;ups 1 1 5~s 1 1 8{c^i®*jfio}gMtt^«<^^a 
a*jgbTm^$nfci»«t*'y h?^^js 7 2 «:«7E-r?> 

[0 14 9] z.(D^^\zLxmmn'&myy^-Mzm 
ui><Dx. ^^xm^m.mmy:^-'yy^^^'^^f^ 

a^'l47X->;>^tcJ;oTSlt;^c^«i*/h2 < 

mw}m.mt:nox'5\zvrc:it\z^<o\ m^^mi^i^y 

t*^7.h?^?iJS 7 2^IE?St::«7c;b#'5o 

[0150] ( 3 - 2 ) i^tc±m<Dmm(Dmm\zm^x 

$ft^fi4 2l;40(D7>-r:^4 4 A~4 4DS:^ 

\,-fxy-( /^-i^^^K^fcm'^\z-Dv^xm-<rz^^. 

Biltt^nWS^I^. T>x^ictbT'>7^j;<<!:fc2^1^; 
±^ntt*^t/^ H*tc, 6-7>x:^l-<fc'::'TSfHbfcS 

^l^^-r-Sfi^^iC^^mbTliS^td^e., 7>r-:^ 

sts^^nso ^Tz^mm'k-tjiy-unmmy^y'i^ 
\zm^r^m^\z\t. 7 yf-y^ii bT« e *feS)n« 

+5i-ea& D , 3 ~ 6 *@S*^^(i««*^^^*W;^cC*icT 

affi^t-k*X^lf#^-r?.xU7S:mMro;k;#$(Dir 

ji/f^^i-fij bTiiMir;n^(3^n^"ns^«^^ t br® 

SM^^^Sb. ^»j«.!^^tbTCO®ffiJfiS*gBttg 
[0151] ( 3 - 3 ) *fc±a!W*SS®fl^^(IfcV^T 

p^y h->>4^;i/P^i«$g->>^>'i' I O'&PBifi^ 

FBlPIITjfAbfc«^t::-3l'^Tai'<^c*^ *5!^«c:n{w 

ise.-r, mp^y hv'>#Ji'P2:F^PiiWtcv>^AHif 




(19) 



[0 15 2] (3-4) ^rz±m(Dmm<Dmm\z:io\^^x 

[0153] ( 3 - 5 ) ^rc±m(Dmm(Dmm\zii\^^r 
[0 154] (3-6) ^rz±m(Dmm(Dmm\zi5\^^x 

^^m^z.ti)^x^^o 

[0 15 5] {3-7) ^rz±m(Dmm(Dmm\z^^^x 

[0 15 6] (3-8) ^rz±m<Dmm(D^m\z^i'^x 
it. u 7\zmm^M.(Dmm^^m-^'^x 

Lfc«^(ioviTa!^fc7i^< :^mmit^n\zm'^-f. t 
o iz^iMi^tzn-^ o y h >'y^}V^&\z^^^i&5^'^Wi 

[0 15 7] S«> ^«gfilc43V^T. 1f#gt'^:/h*^e, 
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m&\x^^<Dn^ ayh-y >3j^>iUS:Jf Af 5 t J; 0 

=^W^&i^6f^M'h\z-r^M^%^^WltiL^ ^^fii^^ 

'»yf^)v^^fSih. ^^^mmmzyyt^)i'\zwm(Dmm 
mm^mtz.t\z^^xn^i[:\iy h^UTi-r^^mm 

^yhizmxmmm^mhxmm\iyh^m7€r^m 
m^'^n^^tfj^x'^^o 

[0 15 8] mm\z. iE^jim->:^xA(ci3ViT, mn 
}dy hizmmmm^mhxm^^tify h^±^-r^^ 

)vo^mz^mmxm\(r>n-^ uyhyyt^)v^nKt 

t\z^K>mmm^^^^^^ ^WMmm^^mm-t^m 
m^mt^w^mmzwii^^tmz. m.mm^^'tn^ 
n^m-rm^<D7y^i-^wct. m^(D7y7-i-^m 
x^nvrz^n'en<D^nis^f3^^/u h->>#;i/ 
^mmh. mmLTztn^tKD/u uyhyyt-)v^m 

mwr^ :i 1 cfc D mmmmy yif^Mz^^n^=f^^ 
m^^^^i^tzm. ^^mmmyyt^)v^^j&\^x^iBm 
my >7t<>iu*4^ '^m^mmmy yTf-Mzm^om. 
mmm^m'rz.t\z^'Dxmmt}dy h^«7£-rss« 

i\:\zy hizmxmmm^^i^xm^\iy h^miz^^ 
mmt^^t^^wmm\zm^-f^^o\z-rn\t. ±.m(D 

[0 15 9] $e>{;i^*i{'> affi^^fei-ist^T, i*$gt* 
y hi:)^ib^i&hfz^mt\iy h\zm^(D^v^mm^mt- 
z.t\z^^mnyy^^)\^'&^i^i-^ sKifi8->>4^;Ko 
^mz^\m\X'U^<D/%^ ay byy^JV'&WA-t^z. 
t\z^K)mmyyt-)i^^^^^^ ^^Mmyyt^Mzm 
^0mnmm^m-rz.t\z^ o ^^bfcsiwrn^^mw 

yt^)v^m\z=fmm^^^^'h^^t^m?^-^^^w-m 
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[0 16 0] 

m^x'h. ^mmmz^^n^=fm^^^^^^iz^^ 
Lt#, ii}^<hx=fw^(Dmm^m^Lxm.m^ntzmn 
\zyh^sEm\zm7t-r^^ti}^x^^o 

m 2 ] *%Bj ^mm Ltzmmmmoim^^^-Tzru y 
[0 3] Qp sKmmommmmizmrm^jmmm 
[04] 8 p s K^poMaiKBjn«^t-^m^;^i3§ia 

[BI5] 16QAM^ifflcDMatttBJf^#t-r2>ffi^.'^BBBH 

[H 6 ] HQAMmM<DWMmm\zm-r^m^.^Mmm 

[0 7 ] D h i^>t^)i<Dmmmm \zm-rmmm 
xh^o 

[08] 3^7- U X^i^m®ji<f v>4^>iK^lii0^(-#^T 

[09] *5!B^^jifflbfcSmKgo«I^^S^-r:/niy 

^mxh^o 

[010] a*m^mgi5OiKfig^*-r^n>7i'0T$) 

[011] S^^ScPtBgB©»^?>-#mifai^)ii*s^t-:7 

[012] QPSK^PlI*tj^bfc^p[HlgS®«fiK** 
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[013] 8PSK^ia{'*fJSLfc«iilHlSS©«|^S:S^ 

■r:^piyi7 0T$.?>. 

[014] \^QAu^m\zi^!i-\^tzmm^<r>mi&^^ 

-r^uy^mx&^o 

[016] W.2 <D%m(Dmm\z^^m.mu^omjii^^ 

■t-fuy^frnx^^o 

[01 7] {t^i4©aiiHissoiifi£^s^Typ^y;:7 0T* 
[018] ffic!)^ji®fl^sit-ck5mmsfi®<i^^7r:r 

[019] ifiw^ssofl^iif-is^Msaofli^ss^t- 

ypu/^0TS)^o 

[02 0] m.mm.mm^(r>m^^^-f:^'ayirmxh 

So 

[02 1] «OM^afgi^>^xA©«^S:S^"/P^:^ 
;?0T$>-5o 

[02 2] mk(Dm.mm.m<^m^^^-r-:ruy^mx^ 
[0 2 3] tie*co$ffisgwm^s^-r:/p^;/i7 0T^ 

So 

[024] ^E*(Z)/i-f p H >/l^;KDESiJiBj (;:^-r 
^^wmxh^o 

1,40 mmmzy7.^h.. 2. 41. 45, 13 

0 jiffiSB. 3, 4 2, 1 40 SftSa, 2 

A, 3 A, 3B, 4 3, 44A~44D 7>y-i-. 

4, 4 5 smffi-^saaiugs, 5 Si^ii^^wmt 

iHi?§, 6 ^>i5'-u-:^A*!y77, 7 xp^yh 

{biaaiEii?^, s 'Xisihiss, 9, 50 /uuyh 

->>#;M^JP[iISS, 10, 5 2 jUffilHlSS, 2 0 

t'iJ' t*«^{l:lHlS&, 2 1, 2 2, 6 0~63 SffiHI 

?g, 2 3, 2 7 B^ms^mmm^. 24, 28 s 

m«:^S!l^lHl!S, 3 0,8 3 mUlHlSS, 3 1 X 

□7 h:®i§®a[His§, 3 2 x-r>i5'-u--^A*u/7 

7, 5 1 jgia^^-Ux^miHlSS, 6 4-6 7 

^ii^-UX^miHlgg, 7 2 a^m#l±Sg|5, 7 3 

aiy h v>3j^;i'^4lHlSS, 9 0 ;W#ffi^m 

gp, 9 1 Ih^gP, 1 2 0 tlilgP. 1 2 1 -ft 

istt^aiiHigs, 1 3 1 ••••"Mfii^iiiHiss, 1 4 1 ~ 1 4 

4 ll»j«p[Hl8So 
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